barn swallow behaviour ectoparasite nest nest attendance parasite manipulation parental care provisioning sex difference Nest ectoparasites can impose significant costs to altricial nestlings that are confined to the nest and dependent on parental care. These costs are often passed on to parents who may compensate for, or magnify, the direct costs of parasites on their nestlings through adjustments in parental care behaviour. If the effects of ectoparasites on nestlings vary across development, parents would be expected to dynamically adjust their behaviour across time with the possibility that males and females may vary in their responses. Currently, we lack a complete understanding of the potential sex differences and variation in parental care behaviour across the nestling period as a function of offspring parasite infection. Our experimental study compared disinfected and parasitized treatment groups to examine how northern fowl mites, Ornithonyssus sylviarum, in nests of the North American barn swallow, Hirundo rustica erythrogaster, affect parental care behaviour. Specifically, we addressed how provisioning rates and nest attendance behaviours (time spent at the nest) changed in response to ectoparasite infection early (day 7) and late (day 13) in the nestling period, and between male and female parents. Early in the nestling period, female provisioning rates were lower for parasitized nests than for disinfected nests whereas male provisioning rates did not differ between treatments. However, males of parasitized nests showed higher nest attendance whereas females did not alter their attendance of nestlings as a function of the parasite manipulation. Later in the nestling period, parental care behaviours changed dramatically. Male provisioning rates were higher for parasitized nests than for disinfected nests whereas female provisioning rates did not differ between treatments. Both males and females showed greater nest attendance for parasitized nests compared to disinfected nests on day 13. These findings suggest that parasites do affect provisioning and nest attendance behaviours: parental care responses differ between males and females, and are dynamic across the nestling developmental period.
Nest ectoparasites can impose significant costs to altricial nestlings that are confined to the nest and dependent on parental care. These costs are often passed on to parents who may compensate for, or magnify, the direct costs of parasites on their nestlings through adjustments in parental care behaviour. If the effects of ectoparasites on nestlings vary across development, parents would be expected to dynamically adjust their behaviour across time with the possibility that males and females may vary in their responses. Currently, we lack a complete understanding of the potential sex differences and variation in parental care behaviour across the nestling period as a function of offspring parasite infection. Our experimental study compared disinfected and parasitized treatment groups to examine how northern fowl mites, Ornithonyssus sylviarum, in nests of the North American barn swallow, Hirundo rustica erythrogaster, affect parental care behaviour. Specifically, we addressed how provisioning rates and nest attendance behaviours (time spent at the nest) changed in response to ectoparasite infection early (day 7) and late (day 13) in the nestling period, and between male and female parents. Early in the nestling period, female provisioning rates were lower for parasitized nests than for disinfected nests whereas male provisioning rates did not differ between treatments. However, males of parasitized nests showed higher nest attendance whereas females did not alter their attendance of nestlings as a function of the parasite manipulation. Later in the nestling period, parental care behaviours changed dramatically. Male provisioning rates were higher for parasitized nests than for disinfected nests whereas female provisioning rates did not differ between treatments. Both males and females showed greater nest attendance for parasitized nests compared to disinfected nests on day 13. These findings suggest that parasites do affect provisioning and nest attendance behaviours: parental care responses differ between males and females, and are dynamic across the nestling developmental period.
© 2015 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd.
Parasites exploit host resources and can elicit significant immune and behavioural responses (Lehmann, 1993; Roberts, Janovy, & Schmidt, 2012; Zhong, Pai, & Yan, 2005) . Individuals suffering from parasite infections face trade-offs when finite resources are lost to parasites or are used for parasite defence (Owen, Nelson, & Clayton, 2010) . This resource loss can have important fitness consequences for hosts, particularly with more virulent parasites, such as haematophagous ectoparasites that feed on offspring, as has been demonstrated for a wide range of avian species (e.g. Bouslama, Lambrechts, Ziane, Djenidi, & Chabi, 2002; Brown, Brown, & Rannala, 1995; Fitze, Clobert, & Richner, 2004; Fitze, Tschirren, & Richner, 2004; Moss & Camin, 1970; Norris & Evans, 2000; Owen et al., 2010) . Birds with altricial nestlings are particularly vulnerable to ectoparasites that live in the nest material because nestlings are confined to the nest and are completely dependent on parental care (Tripet & Richner, 1997) . During development, nestlings are particularly susceptible to parasites as they have limited defences with relatively immature and weak immune systems and no ability to preen or physically remove parasites (Killpack, Oguchi, & Karasov, 2013; Owen et al., 2010) .
The costs of developing in nests with ectoparasites have been documented in altricial nestlings of many different species and include lower mass and body condition (e.g. Moss & Camin, 1970; Saino, Calza, & Møller, 1998; Sz ep & Møller, 1999) , smaller skeletal size (e.g. Christe, Richner, & Oppliger, 1996a; Merino & Potti, 1995; Richner, Oppliger, & Christe, 1993) , changes in the immune and stress response (Arriero, Moreno, Merino, & Martínez, 2015; Brinkhof, Heeb, Lliker, & Richner, 1999; Lobato, Moreno, Merino, Sanz, & Arriero, 2005; de Lope, Møller, & de la Cruz, 1998;  
